Role of unfolded protein response in affecting osteoblast differentiation induced by fluoride.
The objective of this study was to determine the expression of classic bone markers and unfolded protein response (UPR) signaling factors through MC3T3-E1 cells exposed to varying concentrations of fluoride. Excessive fluoride exposure caused the skeletal disease. During this process, osteoblasts played a critical role in the advanced skeletal fluorosis. Recent literature showed that endoplasmic reticulum (ER) stress and UPR were involved in numerous aspects of bone biology. Our results indicated that co-exposure of low-dose fluoride and mineral induction medium stimulated the expression of alkaline phosphatase, runt-related transcription factor 2 (Runx2), and osterix in MC3T3-E1 cells. Accordingly, the expression of double-stranded RNA-activated protein kinase (PKR)-like ER kinase, activating transcription factor 6, and X-box binding protein 1 also increased under the same fluoride exposure condition. The upregulation of three UPR factors was similar with osteogenic differentiation markers and transcription factors, which implied the relation between osteoblast differentiation and UPR pathways. Moreover, the role of UPR affecting osteoblast differentiation was investigated by decreasing the expression of binding immunoglobulin protein (BiP) mRNA through small interfering RNA (siRNA) technique. BiP knockdown led to suppress activation of UPR pathways. The deletion of BiP expression hardly stimulated the osteogenic cells differentiation but inhibited cell function under fluoride and mineralization induction exposure. In conclusion, fluoride had dual effect on osteogenic action. The UPR possibly involved in the mechanism of osteoblasts differentiation induced by fluoride.